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PROCEDB BT INSTALLATION DE FORAGE ET DE CHEMISAGE D*UN 
PUTTS, NOTAMMENT DISH PUTTS DE FORAGE PETROLIER, AU 
MOYEN DB TRONCONS TUBULAIRES ABOUTES INITIALEMENT 

SOUPLES, ET DURCIS IN SITU 

I^ptenteinvcatiaQOOoccntt 
ixtfamment aa puits de forage pdnolier, an moyen d'un ensemble de trongoos tubulaircs 

- ou preTormes • sunilaires, inttalcmcnt souplcs, spies a (be reptiles longitpdinakmcat 
far dles-mtoes poor toe introduces dsns le puiti, puis a to* devices mftalcmmt socs 

5 reflet d'une pressiott intone pour prendre uoe fonne cytindrique. et enfin a tee 
rigitffiees jnsitu par polymerisation de lew peroi, IVncombcemeni transversal d'une 
preTonne reptiee ettnt de dimension maximal* sensiblement infeneure k son diametre 
interne a I 'eUatdepli^et lesdiles preTonnes possettant one portion d'extremitf doot le 
diametre - apcts depliement - est legeremcnt superieur k cclui de la preTonne. ce qui 
10 pennet lenr joncttoo boet-e-bout par emboftemem, avec recouvrement de ladite portion 
d*exmtalfi&. 

Ainsi. en recouraat a ce type de preTonne, qui est connue en sol 

- notamment par le document WOA-94/21887 - ii est possible d'obtenir un cfaearisage 
d'on diametre constant sur tome la kxigueurdu putts. 

15 A cat egard, U convient de rtppeler qu'avec des chemisages (ou tubages) 

traditiooneit constitues par des cubes en ader. on est oblige* d'utiliser des troacpns 

tubulaires tflescopiqueMtfametredem 

des proclemes d'imtsllatxon et Sexploitation trfteneure du pints. 

L'objectif de ('invention est de propo ser un pnocectt de forage ct de 
20 chemiaage du puits, k t'aide de preTormes du type mentioant ci-dessus. qui puisse tee 

mis en oeuvte de maniere simple et rapide, k faible coflL 

Foai ccla, et conformtmenl a r invention, on commence par metxre en 

plsceun premier tnnc^dudtt 

troncon Asm toumee vera le bes. 
25 Uproo6d6aeloorinventk»cooipref^ 

a) on fait passer axialement, de haut en bos, I travers ledit troncon. un 
outil de forage, ct on fore au-dessous et dam le prokagemeot de ce troacon un trou de 
forme et de profondeur adaptecs pour reoevcu le troncjc* suivant ; 

b) on retire Toutilde forage ; 

30 c) on introduit une preTonne. k Teat replied k I'inteneur du puits en la 

fsisanl traverser le troocoo ddja en place, et on la posauorme coovmaWemcnt k 1 'intencur 
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15 



20 



30 



35 



du nou, aa portion d'extrtmitf haute vaunt ae placer a 1 Inteficur dc U poctioo d'cx- 
tntaUe* etugic du irmbjob \ 

d) oo introduit un ctmenl fluide an food du trou, autour de la portion 

d'extremit* basse de b pref ortoe ; 

e) oo introdmt un fluide sous pressor*, dc deast* supeneurc a t* demits 

du dment. a nnhiric^ 

baa en haut, ea refoulant le cuneni, c*galement debts en haut, autour de la preTorme, 

centre la paroi do trou ; 

0 tout en n rtTfl****** U preTorme sous pression interne, on eo chaufle la 



g) le dment ayant prix, et la preTorme ayant durct pour consumer un 

trcnoon tabulate rigte 
goiifla^ el a la |»lyniensati 

b) on rcateie I'opentioo pour les troncoc* suivants, jusqu*a obteair U 

longueur de puits chemist aouhaitee. 

Lorsque, coenme cela seta expuquc* plus loin, la preTorme presenfe des 
reserves de resine antes a migrer vers 1 Vxterieur pour former des venous aonulairca 
d'cmachel tf, le poanoimemeni de oes venous est rttlM au decut de I 'tepe f ca-dessus. 

De maiuere partiaw to 
genre trepan, apte a oocuper selccti vcmcsu trois Hats de contraction radialc, a. savoir us 
premier etat d'eacombreoeot ouoimal, I m permcttam de passer k 11 men eur du troucoo 
dej* co place, un second Hat, d*eneombrement iiitena 

prindpale du trou et un troisiemc iw, dVaccxnbremeat maximal, pour le forage de La 
partie (fatioadestii^arecevoirUportiao fiargie de la prfforme. 

Duttuomodedereiltsatkmp^ 
a U polymerisation deta^ 
1 double valve places en paitw 
nmdedegxmnaa>Barmlene^ 

L'i nstattation ft"g« de cfeemteage, qui fait egalement partie de la 

pnlsente mveatkm, servam k U ou^ 

qu'dle compreadL en tte de pints : 

- use bobine de stockage et de reception. a 1'eBtt enroule. de ladite 



- une Ute surplombant reattee du puits, apte a permettre le gmdagect 
!• introduction, dans le putts, dc U pitforacctdes cSfTer^ 
pmn ainsi qu'an gonflage et a la pdymensanon de la preTorme ; 
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- des bobincs de sfiocfcage a Petal enroutt de tubes mteiliquesilasliqve* 
roerMdeTorrriaHesaptw^ 

de ces tubes coateoant ua dWc servant a Patiinentalion de la prtTonoe eo courmni 
cfectrique; 



D'anires carscteristxques et avantages de riavention appara&ronl de la 
description ct des detains annexes qui en represenlent, a simple titre d'exemples non 
Kmitttifa on mode de miac en ceuvie prcYcr*, ainai que rinstallation cocicapopdaate. 



10 - les figures la4soirttevuesachen^^ 

lea di flerentes 6 tapes de 1 'operation de forage de la pertie de putts qui doit recevoir la 
preTocme • % 

-lafwaxSestunerueschemanqw 
die cat aolidaiie, svant suae en place, dans Ke putts ; 
IS - les figures 6 et 7 aont des vues parti eUa de I'extremite basse de la 

prcTonne, destinies a fflustrer le prinripe de U double valve dont est pourvue U tete 
cTourillage; 

- Ies figures 8 a 15 iUustrtot I* differs 
preYorme auboutd'un troucon de)aen place ; 
20 • to figure 16 reprtsente schenurtquement, en coupe axrale. un pttits 



- la figure 17 est une we achematique montrani les cfifferents materiel* 
comdtutils de I'instanatwn. aitues en surface (tete de puits) ; 

. lea figures 18 a30 - a cchclle plus petite - fflustratkfcnctk»raemem<k 
25 r mstallaiion *" difTtontes etapes do c hemis age. 

La figure 1 represente I* extremity basse d'un puits vertical en cows dc 
fon^ctdochamssge.Cfipuits, incomptetement fort, oomporte un cbc mi ta gt i deja en 
place sous forme d*un tube cytindriqne rigide 2 prtsentant une portion d'extrernitf basse 



30 lxdianietreDdeceaepsrne20estlegezerne^ 
ddeUpartieprindpale^sibienqu'Uert 
tr on oons *\ avec rccou vremeat des parties d'extrtmitf 20. 

Le troocon de chemisage 2 est scene* dans tc puits par uncirnent peripben- 

quc 200. 

35 Nous aUons maiatenant decrire dc quelle maniere va Ctre mis en place, a 

Taide du fvoceild de TinventK^ 
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Pour ceU, comroe illustrf tux figures 1 a 4> on commence par forer on 
trou destine** recevoirce fcrencon. 

A cet diet oo utilise un outil de forage 1, du genre trepan, qui a la 
particularitf de pouvoir 6tre HxtwcU oo dilate* rarfialcmcnt. dans trots tots d'encom- 

5 bfcrnent dilTereflts. 

Dons ib pranier tot. illustrf a la figure t, routil est r*raca*au maximum 
de idle numiere queia plus grande dimension tianiveraalc aotorise son libce passage* 
1 'inteneur du troncon 2. axlaletnmt a traveri edei-ci 
Damcete^maxxrabrtxne^ 
10 De maniere connue, I'ontil de forage 1 est fix* a rextremit* d'unc tige 

tubolaire laqmporteknKXeurd^ 
les organes assuimnt son depioiement on sa contraction racfiale, 

Comme on le vena plus loin, la dge 10 est mooteearextrenutfd'untube 

nic^ikmeapteateeiwmW 
IS puita. 

Dans un second tot de depioiement radial, tllustrf k ta figure 2, la partic 
coupante 12 de Poutil possede un diametre de trevail aenaiblementegal »>D. 

L'outil tyairt to deacendu axialement 1* puini a trmvm te tnbaae 2 
deja en place, on pfovoque ce depioiement radial au diametre D loraqu'tl est arrive" a 
20 rinterieur<kla|xrtonela<giem 

vuntsadeacenre comme illustrf p» 1. 

On realise ainsi 1c forage d*un trou cylindnquc aa diametre D. coaxial au 
troncon 2, dans le peotongemcot de cetui-ci, dans le sol 8. 

La profondeur de forage correspo n d a la longueur du troncon que Ton 

75 foubaiteroettre en place, 

L'outil I possede <tes orgmnes de coupe addiuooneU II qui petrvent Crre 
deptoye* rmdialcmart a un diamMre ropericur a D, aTio de pouvoir recevoir la portion 

elargje dn troncon a mcttre en place. 

Comme iilustrf a la figure 3. par icroootee dc l'outil idon P a , on realise 

30 airof tm ^Iff r gi ^"^tf ^ ^ certaine hauacsir. 

Atafigure4«ade^ign£parUteTeV 

ducrw3.parUi*Terer**31Ur 

basse du trou. dont le diametre D est le memequecduideUpartie3a 
U r^c«me 4 representee sda^ 
35 general que ceUe decrite en deoril dans le WO- A-94/21B87 deja cite\. 
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NteunoiUi «Ue estdepourvue dins a parte basse d'uoorpocobtunleur 
gocfUble, du fmit qu'on a affiire a un trou borgnc ; de plus, U preTonne 4 possMe one 
portion d*extremite' basse 40 de section elargie. 

La preTonne 4 at supponec par uae bge tabulate 5 ai mar, earoaUUe 
5 sur un tambour de stockage situ* en surface, et qui perroet de la faire descendre a 
1 'interieur du poJts, et de lui founiir les fluides de ctmendrton cc de goollage, ainsi que 
reaergte dlectrique poor la polymerisation de la preTonne, par Tinlennedialfe d'un 
dttpomtif dft nwTftfffffnm* *™ * «****it central (nM) 40 dispose* k I 'interfcur de 
Upntfcrocctseraccordjmicnpartk baste de celled Aiineitede distribution 5L 
10 Ce type dodge d'ecierenroulaHcestcoexanim 

per le tenne anglais *COILEDTUBING~ - en abreg* -CT." 

Comme cda est decrit dms le WO-A-94/21S87 deja cite, la preTorme est 
obturee k ses extremite* baute et basse, de manierc etancbe, par des manchons arracha- 
bles et/ou decoupabtaa en fin d'opetatkn. 
15 La tete distributrice 51 poasede una double valve 52, 53, acttonaabi e 

telecn vement (depuis la surface). 

Comma illustnl aux figures 6 et 7. la valve 52 pennet de distriboer on 

fhade de fOirfla«B k l'iatftkur 

distriboer un dmenl fhride a la basede la pieTcnne,arexfceneurdecdle^(nechesJ). 
20 Comma fflustrf k la figure 8. U preTonne 4- qui se trouvc imtudementa 

Temtiadiatemeatrcf^-eatdeao 
travers le troneoo de cheanaage 2 deja en piece. 

Bien enfiendu. pour que ced soit po«b^ U ert iitowaire que T encon^ 

biementtnuisvennJdeUpitfonM 

25 depb^quioone^poiidacdu 

Lorsque la preTonne est reptiee sur eOe-men^eUepreseateune section en 
nr ou en forma d'escargot - comme illustre* par example anx figures 6A et 6B. 
respeefcvement du document WO-A-94/2S6S5 ; lorsqu'elle est deptiee elle presente une 

section cfacumiie. 
30 Uf^onne4estpo6monzteedaitsletrtw 

d'extremite* plus large 40 sa trouve an regard de I 'clargisscmcnt de puits 31 ; la longueur 

du trou 3 eat determine* pour que, dans cette position, la portion a up encur e de la 

preTonne se *ouve en regard <kra*rgissemerit20dumbagede^enrd^ 

On precede aloo allirjeetu^ 
35 preforme, via la valve 53 (Heche* J, figure 9). 

Le eiment est cboisi pour avoir une density votsine - voire legerement 
superieure - de ceUe de U boue Uquide7setiuuvantdansle puits. 
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L'arrivec de cimenl a la base de la preTorme chasre done cettebouc vers le 

haut 

Comme iilustrf a la figure 10, on precede ensuite au gonflage de la 
preTorme, en injectaot un fluide sous pressioa a I'intCfieur de cdle-ci, via U valve 52 
5 (flcchesl). 

U t'agit soit d'un liquide introduit de INattencur (depuis la tete de putts) 
parkooodDh5ctoUpfefonne,soitd T un liquide (e«i, booe ou pe^e) pnfscnl dsns le 

polls ct pompe* dans la preTorme. 

Le liquide de gonflage est avantageusemcnt cnoia pour avoir une densite* 

10 le^eieaemiUpAfeiiica 

gooftage va se faire progressivemeot du bas vers le haut. comme symbolise* par les 

necbes Gala figure la 

A deTaut, Is progressioa du gonflage du bas vera 1c bant peat too oontrolee 

en prtvoyant, le long de la preTcrme, une serie de bagucs de contention f tangibles, dent 
15 tescuUde rapture est ads^ a cesetudep^ 

Le dmcnt est par consequent refoulc clement debase* ham cootre la 
paroi du puits, comme symbolise* par Is Heche H . tandis que la boue 7 se crouve cfaassee 
vers le haut 

De preference lc volume dc cimeot penphenque n'est pas suffisant pour 
20 afleinfe U partie haute deUpreTonxic,demaiuere a assurer uae liaison sansciment dans 
U aone de jonctkn entre les portioos dVxtremite* des deux troncpns 2 ct 4 (voir figure 

11). 

De pieTemce* U fa^oime 4 pc«se^ 
cfeaud, prise en sandwich entre une peau iateneure et une peau cxteneure clastiques, ct 
25 munie, com inteneur, d'une reserve contenant de la resiae apte a migrer vers I'exteneur 
pour former des bourrekts annul aires favorisant rancrage et r&anchelm du tubage contre 
lapafoidapuits. 

Une preTcrme de ce genre est decri te dans la demande de brevet francaia 
94 06691 deposec te 7 juttlei 1994 par la demanderesse, et dans son ext e n s ion interna- 

30 tfcoatePCT/FR 9900902. 

Ces venous annulaires, reperus tout le long dc la prtTonne sonl references 
9 ; de preference il est prtvu une density plus graade de venous (e'est-a-dire un 
^m W uyMt pim f«bi« enire Id venous) aux cxtremitcs haute et basse de la prtTonne, de 
maniere a assurer une bonne elancheite dans la liaison bout-a-bout des different! 

35 troncpoa. 

Le chaufrage et la polymeiisation de la preTorme sont realises une fois le 
gonflage terminer la presslon dc gonflage 6taoX pyiintrcue a 1'inteiieur de la preTorme. 
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A litre indEcatif,U praston interne cat de rotdredetffaara. 

Lc chaufTage de la preTorme pent sc faire soic en introduisant un flinde 
cfasud & rinteneur da U prffonne, frit par reaction chhniojttc exothcrmique, soil tooore • 
de pr*Te*reoce • par efTet Joule, an moyen de resistances tlcctriques (fOs chauffants) 
5 f prtfA^ A»f*t l* |wni rV la pntfnmft A pmrimit^ de a*lc-a d alitnenlAa en courant 

accsriquedepmslaeHedeo^^ 

A titre indLcatif, la temperature ndoeinlreitopdyBi6tatioiicstderonte 
de llOM40^etUdur6cdecettec^eit^ 

Lorsque la polymerisation dec venoos 9 et de la parol de prtfonne est 

10 terminee, cC que le oiment 6 a fait m prise (figure 12). on retire I'ootillage 900, 90, 51 
(flecheK, figure 13). 

On installe aloes un oua'l de coupe (501) i rextttmite* du cube 5, et on 
decoupe le mancbon d 'Oancaett* de I extrtoi t£ haute de la preT orroe (polymerisee) 4* 
(figure 14), qu'on arrache ensuite. On opera de la mtae maniere pour le mancbon 

15 infeneur. 

Oncbdcolalonunbxncmdecnemi^^ 
meat le mbage precedent 2 (voir figure 15). 

L'opeiition qui vieut d'toe decrire est Wen scr rfiteree, troncon aprts 
tronoon, afin d'oteeir !a profoodeur de puitt chemise* souhsitec. 
20 Dans un mode de realisation poa«^ delaprtfonne,ceUe^auoe te« 

composee a 30ft de resin© epoxy et k 70% de fibres de verre, cette tme eyant une 
epeisscur de I'ordre de 14mm ; tea pcaux interieurc et exterieure, en caoutchouc 
syntbetique, ooi respectivement une eptisseur de 2mm et de 6mm environ. 

A thre indicatit la portion principale de b prtTorme 4 possede, a T*tal 
25 dej^undiametreinterieurdero 

184mm. tandis que la portion flargie 40 possede un diametre intcricur de Tordre de 
188mm et un diametre cxteneur de rordre de 236mm. 

Let portions 30*32 et 31 du puitt out des diametret moyens de Tordre de 

197mm et de 244*5mm, respectivement 
30 Lslongueardcadifrcrenlstxoncor^ 

simple titre indicatif, la longueur d*une preTonne petit to derordrede500in. 

La figure 16 represenie un puits P chemist par un ensemble de trois 
troncons 2A. 2B et 2C aboutes et dmentes. 

La figure 17 represcnte senctnatiqucment une instsllation de tte de poiti 
35 qm perroet de mettre gd oeuvre le proctfl tckx% rinventioo, 

Surcette figure, la ttte de puats. reTereno6e 55. est equipec d'unc structure 
mAaflique (chassis) 100 entourantUttede puits. 
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Cctte structure 100 pone un injecteur 101 pourvo d'un sabot d'appui 102, 
ettcrvMnihtuppartcr*kpoaxk*<W6iaits nuteVids tor^'iU som dcsccodm dans 
le puis ou retire* de cdnt-ci ; die se nwxiraftanbderentrfcduiM^ 

On ■ designe" par la inference 54 on tambour de stockade sur teqnd est 
5 cnroulee ta preTorme ;eOe est supported par un wagounct 

Lartfennce 540 dengneun sabot de support et de ttiidage de la preTorme 

arentreedupuits. 

Let reTcie&oes 56 et 57 designed des tambours sur lestraeis sort enrcailes 

ctstockesrespecnveme*l« 
10 U tube 560 aert a supporter et a. deplacer Touta de forage ; le tube 5 

<commc deji <fiQ serf a supporter la preTorme, a amener les fluides de gonflage et de 
WiwntmHrm A la prffonne> et a la oonncctcr a una source de oourant electrique (poor ta 



15 



L'fiectridie' est foumic par un generateurflectriqoeSS. 
LaieTtance 59 dengue une canine de contrite de IV 
De manierc classique, Pentree dupuits a forer est nrioatement gamie d'un 



Le trepan 1 est adapt* a l extrtmite* do tube 560, lequd eat deroule* du 

tambour I^oepteiir56\support6e^ 101 

20 (voir figure 18). 

On precede aloes au forage du trou, de forme 4tagee 3, destine' 4 recevoir 

le premier troops (figure 19). 

AprtsniiK en pUcedeU preTorme, dm^ 

pdymefisatkmiaaia deceit 
25 on retire le conduit central (30), le tube 5 auqud il est attach* s'enrouUm sur le tambour 
54 (vide) sur laquelle *tait mi tialement itockee ta preTorme (figure 20). 
U preTorme retiouveabou^ 

On deTait ensuile les connexions aydraulique et £ectriquc avec la 
preTorme, on tnstalle et on acetle de manierc Aanche autour de la tfcte du puita un 
30 appamBa fle^ secant* ad-hoc A. ccci par one technique conventkmneUe (figure 21). 

A 1'aide de foutil de coupe 501, port* par le tube 5. on decoupe tea 

manchons d 'etanchelt* bant et fans (figure 22). 

L'empe suivaate consiste a forer ka section suivante,, pour obtenir un trou 

e r tag*3prokxgeaiuletronoon2(ngure23). 
35 Ensoite, on calibre les diametrcs et on veriiic raiignement du troncon 2 el 

du trou 3. a falde d'un iiutrumcnt approprie* 1000 (figure 24). 

On met en place une nouvdle preTorme (figure 25). 
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On la fat deaoendre dans te puts, et on la potitioone nonveaafetenutdutt 
le trou 3. On la conaecta au tube 5. el on proctde mi gonflagM I* cimealatkm. eU la 
polymerisation (figure 26). 

On retire le conduit central 50, qu'on retnonte et qn'on earoole sur le 

tambour rcoeptenr 54 (figures 27 et 28). 

On suspend Tootil de coupe 501 au tube 5. el on le descend pourdooouper 
les uanchons d'extrtfmitf (figure 29). 

On obticm ainsa deux troococs rigkfcs about* 2A, 2B (f $ure 30). 



* 
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REVENDICATIONS 



1. Procfde* pour forcr et chemiser un puits, notamment un puits de forage 
peoxlicr, au moyen d'ua eosembie de troacoas tubuUircs • on prtfonnej - similairca. 
imtialcinent aoupics, aptes a toe reputes Icagjtadiaatoent sur eites-memes pour toe 
imnxhaies dun le puils, pub a toe depute radialeaient sous I'effct d'unc prcssion 
5 interne po ur prendre one forme cyi^^ 

satkxt de leur perot, reocoabremeat tnuuveml d'une preTorme reptiee c*um de 
dimamcQ aiaximale tenribtetnem tnf cneure a aoo diamtoe interne 4 l'tot deplie, et 
lesdites prtforrnes (4) pocseVbat one portion d'extrfmitf (40) doat le dtametrc - eprts 
deptieme&t - est legereaieat tqp6ieuricdui durcstBdcUprtfonne.ceqw penx«^ 
10 jooctioc bout-a-bout par embottement avec recouvrement de unfile portion d'extremite* 
(40) v cniacxeri*e per le f ai t que, nn premier tjoacon (2) ayant e* u! mis en place du ootf de 
rename do peat* sa portion d f exni6raitf el«rgfc(40) touroeeven leba», 

a) on fait passer axialement, de haut ea bas i tnvers ledit troocoa C2). ua 
outiJ de forage ( 1). et on fore au-dessous et dans le proloogemeat de ce tjoncon (2) ua 

15 trou (3) de forme et de profoodeur adaptte pour recevoir le tnoocon suivam ; 

b) on retire t*outil de forage (1) ; 

c) on tntroduit una preTonne (4) t a I'eatt ieptie\ alMnteiieur du pints ea la 
faiamnt traverser le troocoa (2) deji ea place, et on la positionne coovenaWcmcnt a 
rintfrieur du tioc (3), sa portion d'extrfmite* haute venant se placer a rmterieur de la 

20 pcftknd'estrcau^elaf^ 

d) on tntroduit on ctmeat fluide (6) au food do troo (3), autour de la 
portion d'extrdrnftr! basse de la preTorme ; 

e) on tntroduit un fluide sous presaoo (8), de densite* superieure a la 
derate du cunent (6), a l'mteneur de U preTorme (4) afro de la dcplier i nduc emen t, 

25 proyessiveB^debasenaanr,ea 

de U preTorme, contra U paroi du trou (3) ; 

0 lout ea mai&tenanl la preTorme sous pression interne* on ea chauffe la 
rnrapourUporymertser; 

g) le cimeat ayant pris, et ta preTonne ayant dura pour conitituer ua 
30 troocon tubulaire rigide de *-V«ni^g* (4*), on retire axUlemcnt le» outiliages ayant servi 
aogooila^ctalaporYmensBtiond^ 

a) oa reitere roperatioo pour les troaoons suivants, jiaqu'a ofateniY la 
longueur de puits caemia! souhaitrV 

2 • Precede* adoo reveadicatioa 1, caractensc par le fait qn'on utilise ua 
35 outilde forage (1) do g^ore trypan, apcei 
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radiale, a avoir un premier tot d'esoombrement minimal, lut pennctttnt de passer a 
I'inicneurdu troocou (2) deja en place, un accood etat, d*caoocnbrcmeat uuenneYtiaire, 
pour k forage deUparaeprincrpak (30) du 
maximal, pour kforigcdeUpartie (31) dutrou (3) d 
5 dc la prtforroe (4). 

3 . fYootde* adon la revendkmiioo 1 ou 2, caractense' par Ke fait que Mil 
outillage oomprend use tfttc (51) k double valve (52, S3) ptacee eo partie base de la 
prtTocme (4). et apte a c^buer aelec^^ 
pretorme (4) et un cJmcat Ria^(7)41*eateflefiTdeoeIle<L 
10 4 , Iimaltorion de forage et de chrrniqge, destince a la misc cn oenvre du 

pcoeeldtf aeioo I' uw dea reveiK 

- one bobine (54) de stockage et de reception, a l^cat enroedd, de Indite 

preTorme(4); 

15 - une teas (101) aurploinbant Pentrte (55) du puitg, aple a permettre le 

guidage et KUiitrodoctioo dans le puitt de la preTorme (4) et dea different* outUlagea 
servant an forage du putts ainai tju'au gooflage et a la polyroclrisation de lapreTornie * 

- dea bobines (56, 57) de stockage a I'tet enroutt de tubes meUlbques 
elastiqnemcmdeTcOTables( 

20 dans le puitt. Tun (5) de ce» tubes eontenant un dole servant a ralunentauon de fat 
preTorme en couraxt electrique ; 

- un ge n e r atnu r de courant electri qu e (59). 
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54. PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, PARTICULARLY OIL 
WELL DRILLING, BY MEANS OF INITIALLY FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND 
HARDENED IN SITU. 



57. According to the invention, the lining of the well 
is accomplished by means of several preforms (4) 
coaxially abutted, which are initially flexible and 
folded back on themselves in order to have radially 
small overall dimensions which allow them to 
descend through the section (2) already in place; 
the preforms have a widened lower end which 
allows them to be nested with overlapping of the 
preforms; a preform is sealed in a hole made in 
advance, through the section already in place, this 
sealing process using a cement (6) which is 
inserted in the base of the preform; by the 
subsequent insertion of a fluid under pressure 
inside the preform, the cement is forced from 
bottom to top against the wall of the hole, after 
which the preform is polymerized to harden it. 
Lining for oil wells. 



[diagram] 



[vertical text in left margin:] FR 2 741 907 - Al 
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PROCEDURE AND INSTALLATION FOR DRILLING AND LINING A WELL, 
PARTICULARLY OIL WELL DRILLING, BY MEANS OF INITIALLY 
FLEXIBLE, ABUTTED TUBULAR SECTIONS, AND HARDENED IN SITU . 



The present invention concerns a process for drilling and lining a well, 
particularly oil well drilling, by means of a set of tubular sections — or preforms — that are similar, 
initially flexible, suitable for being folded longitudinally back on themselves in order to be 
inserted into the well, then radially unfolded under the effect of an internal pressure in order to 
5 take a cylindrical shape, and finally to be hardened in situ by polymerization of their walls, the 
maximum dimension of the overall transverse dimensions of a folded preform being substantially 
less at its inside diameter when unfolded, and said preforms having an end portion the diameter of 
which — after unfolding — is slightly greater than that of the preform, which makes it possible for 
them to be joined end-to-end by nesting, with overlapping of said end portion. 
10 Thus, by using this type of preform, which is known, particularly through 

document WO-A-94/21887, a lining can be obtained with constant diameter for the whole length 
of the well. 

In this regard, it should be remembered that with traditional linings (or well 
casings) composed of steel pipe, telescopic tubular sections have to be used, with diameter 
15 decreasing toward the bottom of the well, which poses problems of installation and subsequent 
operation of the well. 

The objective of the invention is to propose a process of drilling and lining the 
well, using preforms of the type mentioned above, which process can be implemented easily and 
quickly, at low cost. 

20 To accomplish this, and according to the invention, a first section is put in place 

at the well head, the enlarged end portion of this section being turned downward. 

The process according to the invention includes the following steps: 

a) a drill tool is passed axial ly downward through said section, and a hole is 
bored with a shape and depth suitable for receiving the next section, beneath and as an extension 

25 of this section; 

b) the drill tool is removed; 

c) a preform, in folded form, is inserted inside the well, causing it to pass through 
the section already in place, and it is suitably positioned inside the hole, its top end being placed 
inside the enlarged end of the section; 



2741907 



d) a fluid cement is introduced at the bottom of the hole, around the lower end of 

the preform; 

e) a fluid with a density greater than the density of the cement is introduced 
under pressure, inside the preform in order to open it out radially, progressively from bottom to 

5 top, by forcing the cement, also from bottom to top, around the preform, against the wall of the 
hole; 

f) while keeping the preform under internal pressure, the wall thereof is heated to 

polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
10 tubular section of lining, the tools that were used for inflation and polymerization of the preform, 

as well as the distribution of the cement, are withdrawn; 

h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 

When, as will be explained further on, the preform has resin reserves that can 
15 migrate toward the exterior to form ring-shaped seal interlocks; these interlocks are put in 
position at the beginning of step f) above. 

In one particularly advantageous way, a drill bit is used that can selectively have 
three conditions of radial contraction, the first condition being of minimal size, allowing it to pass 
through the interior of the section already in place, a second condition of intermediate size for 
20 drilling the main part of the hole, and a third condition of maximum size for drilling the part of 
the hole intended to receive the enlarged portion of the preform. 

In one preferred embodiment, the tool used to inflate and polymerize the 
preform, as well as to distribute the cement, comprises a head with a double valve placed at the 
lower part of the preform, and suitable for selectively distributing an inflating fluid inside the 
25 preform and a fluid cement outside it. 

The drilling and lining installation, which is also a part of the present invention 
and is used to implement this process, is notable in that it comprises, at the well head: 

- a spool for storing and receiving the preform, in coiled form; 

- a head that hangs over the entry to the well, suitable for allowing the preform 
30 and the various tools for drilling, as well as for the inflation and polymerization of the preform, to 

be guided and inserted into the well; 
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- spools for storing elastically deformable metal pipe in coiled form, suitable for 
lowering and raising said tools in the well, with one of these pipes containing a wire used to 
provide the preform with electrical current; 

- an electric current generator. 

5 Other characteristics and advantages of the invention will appear from the 

description and appended drawings which represent, by way of non-limiting example, one 
preferred embodiment, as well as the corresponding installation. 

In these drawings: 

- figures 1 to 4 are diagrammatic views, in axial cross section, showing the 
10 various stages of the drilling operation in the part of the well that receives the preform; 

- figure 5 is a diagrammatic view of a preform and of the tooling to which it is 
attached, before being placed in the well; 

• figures 6 and 7 are partial view of the lower end of the preform, intended to 
illustrate the principle of the double valve with which the tool head is fitted; 
15 - figures 8 to 15 illustrate the different steps to install a preform at the end of a 

section already in place; 

- figure 16 diagrammatically represents, in axial cross section, a well lined with 

three coaxially abutted sections; 

- figure 17 is a diagrammatical view showing the different materials that 
20 comprise the installation, located at the surface (well head); 

- figures 18 to 30 — on a smaller scale — illustrate the operation of the installation 
during the different steps of the lining process. 

Figure 1 represents the lower end of a vertical well being bored and lined. This 
well, incompletely drilled, has a lining already in place in the form of a rigid cylindrical pipe 2 
25 having one enlarged lower end 20. 

The diameter D of this part 20 is slightly larger than the diameter d of the main 
part 2, so the sections 2 can be nested together with overlapping of the end parts 20. 

The lining section 2 is sealed in the well by a peripheral cement 200. 
We shall now describe how the next section, intended to abut the section 2, will 
30 be installed with the aid of the process according to the invention. 
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To do this, as illustrated in figures 1 to 4, a hole intended to receive this section is 

drilled. 

For this purpose, a drill bit 1 is used, which has the special feature of being able 
to be radially expanded or retracted in three configurations of different overall dimensions. 
5 In a first condition, illustrated in figure 1, the tool is fully retracted so that its 

largest transversal dimension allows it to pass freely inside the section 2. 

In this condition, its overall dimension is therefore smaller than D. 

In a known way, the drilling tool 1 is attached to the end of a tubular shank 10, 
which carries the motor (not shown) to drive the tool in rotation, and the components that provide 
1 0 for its radial deployment or contraction. 

As will be seen further on, the shank 10 is mounted on the end of a metal tube 
suitable for being coiled onto a receiving drum placed on the surface at the well head. 

In a second condition of radial deployment, illustrated in figure 2, the cutting part 
12 of the tool has a working diameter substantially equal to D. 
15 When the tool has been axially lowered into the well through the casing 2 already 

in place, it is radially deployed to the diameter D when it reaches the inside of the enlarged 
portion 20. The tool is then caused to rotate while continuing its descent as illustrated by the 

arrow F! in figure 1 . 

A cylindrical hole with the diameter D, coaxial to the section 2, is thus drilled in 

20 the ground S. 

The drilling depth corresponds to the length of the section to be installed. 

The tool 1 has additional cutting devices 1 1 that can be radially deployed to a 
diameter greater than D, in order to be able to receive the enlarged portion of the section the be 
put in place. 

25 As illustrated in figure 3, by raising the tool in the direction F 2 , the hole 3 is 

enlarged for a certain distance. 

In figure 4, reference 30 designates the wall of the main part of the hole 3, 
reference 31 the wall of the expanded portion, and reference 32 the bottom of the hole the 
diameter D of which is the same as that of 30. 
30 The preform 4, represented diagrammatically in figure 5, is of the same general 

type described in detail in WO-A-94/21887 cited above. 
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However, because this is a blind hole, the preform has no inflatable plug at its 
bottom; moreover, the preform 4 has a lower end 40 with expanded cross section. 

The preform 4 is supported by steel tubing 5 that can be coiled onto a storage 
drum located at the surface, which makes it possible to lower the preform into the well and to 
5 supply the cementation and inflation fluids, as well as the electrical energy for the polymerization 
of the preform, by means of a connection device 500 connected to a central conduit (axial) 50 
arranged inside the preform and connecting at the bottom thereof to a distribution head 51. 

This type of steel tubing which can be formed into coils is currently known in the 
art by the English term "COILED TUBING," abbreviated "C.T." 
10 Like the one cited in WO-A-94/21887 already cited, the preform is plugged and 

sealed at its upper and lower ends by sleeves that can be torn off or cut off at the end of the 
operation. 

The distribution head 51 has a double valve 52, 53 that can be selectively 

activated (from the surface). 
15 As illustrated in figures 6 and 7, the valve 52 allows an inflation fluid to be 

distributed inside the preform (arrows I), while the valve 53 allows a fluid cement to be 

distributed at the base of the preform, outside of it (arrows J). 

As illustrated in figure 8, the preform 4 — which is initially radially folded — is 

lowered axially into the hole 3, from top to bottom, through the section of lining 2 already in 
20 place. 

For this to be possible, of course, the transverse size of the folded preform must 
be smaller than the inside diameter of the unfolded preform, which corresponds to that of the 

casing 2 already in place 

When the preform is folded onto itself, it has a U-shaped or spiral cross section, 
25 as illustrated for example in figures 6A and 6B, respectively, of document WO-A-94/25655; 
when it is unfolded, it has a circular cross section. 

The preform 4 is positioned in the hole 3 so that its larger end 40 is facing the 
enlarged portion 31 of the well; the length of the hole 3 is determined so that, in this position, the 
upper portion of the preform is facing the widened part 20 of the casing already in place. 
30 A dose of liquid cement 6 is then injected at the base of the preform through the 

valve 53 (arrows J, figure 9). 

The cement is selected to have a density close to — even slightly greater than — 

that of the liquid mud 7 found in the well. 
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When this cement arrives at the base of the preform, it forces the mud toward the 

top. 

As illustrated in figure 10, the preform is then inflated by injecting a fluid under 

pressure into it, through the valve 52 (arrows I). 
5 This can be either a liquid introduced from the outside (from the well head) 

through the conduit 5 in the preform, or a liquid (water, mud or oil) already present in the well 

and pumped into the preform. 

The inflating liquid is advantageously selected to have a density slightly greater 
than that of the cement and mud surrounding the preform, so that the inflation occurs 
10 progressively from the bottom toward the top, as symbolized by the arrows H in figure 10. 

If not, the progress of the inflation from bottom to top can be controlled by 
providing a series of frangible containing rings that have a breaking point suitable for this 

direction of progression. 

The cement is therefore also forced from bottom to top against the wall of the 
15 well, as symbolized by the arrow H, while the mud 7 is forced upward. 

Preferably, there is not enough volume of peripheral cement to reach the top of 
the preform, in order to ensure a bonding without cement at the area of juncture between the end 
portions of the two sections 2 and 4 (see figure 1 1). 

Preferably, preform 4 has a resin wall that can be heat polymerized sandwiched 
20 between elastic internal and external skins, and provided, on the inner side, with a reserve 
containing resin that can migrate toward the outside to form ring-shaped flanges that help to 
anchor and seal the casing against the wall of the well. 

A preform of this type is described in the French patent application 94 08691, 
filed by the applicant on July 7, 1994, and in its international extension PCT/FR 95/00902. 
25 These ring-shaped interlocks, distributed along the preform, are referenced as 9. 

Preferably, the interlocks are higher in density (i.e., smaller separation between the interlocks) at 
the upper and lower ends of the preform, in order to ensure a good seal in the end-to-end 

connection of the different sections. 

The heating and polymerization of the preform are done once the inflation is 

30 completed, the inflation pressure being maintained inside the preform. 
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By way of example, the internal pressure is approximately 15 bars. 

The preform can be heated by introducing a hot fluid inside it, or by exothermal 
chemical reaction, or preferably by induction, using electrical resistances (heating elements) 
arranged in the wall of the preform or in the proximity thereof, and supplied with electrical 
5 current from the well head via the coiled tubing 5. 

By way of example, the temperature needed for polymerization is approximately 

1 10° to 140°C, and the length of this stage is approximately six to eight hours. 

When the polymerization of the interlocks 9 and the preform wall is completed, 
and the cement 6 has set (figure 12), the tools 500, 50, 51 (arrow K, figure 13), are removed. 
10 A cutting tool (501) is then installed at the end of the tubing 5, and the sealing 

sleeve at the upper end of the preform (polymerized) 4' (figure 14), is cut off and removed. The 
lower sleeve is removed in the same way. 

A section of lining 4' is thus obtained, which coaxially extends the preceding 

casing 2 (see figure 15). 

15 The operation that has just been described is of course repeated, section after 

section, in order to obtain the desired depth of lined well. 

In one possible embodiment of the preform, it has a core composed of 30% 
epoxy resin and 70% fiberglass, this core having a thickness of about 14 mm; the internal and 
external skin of synthetic rubber have a thickness of about 2 mm and 6 mm, respectively. 
20 By way of example, the main portion of the preform 4 has, when unfolded, an 

inside diameter of about 140 mm and an outside diameter of about 184 mm, while the expanded 
portion 40 has an inside diameter of about 188 mm and an outside diameter of about 236 mm. 

The portions 30-32 and 31 of the well have average diameters of about 197 mm 

and 244.5 mm, respectively. 
25 The length of the different sections can obviously vary greatly; by way of 

example only, the length of a preform can be approximately 500 m. 

Figure 16 represents a well P lined with an assembly of three sections 2 A, 2B 

and 2C, abutted and cemented. 

Figure 17 diagrammatically represents a well head installation that allows the 

30 process according to the invention to be implemented. 

In this figure, the wellhead, reference 55, is equipped with a metal structure 
(frame) 100 surrounding the well head. 
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This structure 100 carries an injector 101 furnished with a drag brake 102, used 
to hold and push the different materials when they are lowered into the well or pulled out of it; it 
is in line with the entry to the well. 

The reference 54 designates a storage drum on which the preform is coiled; it is 

mounted on a tramcar. 

The reference 540 designates a support and guide plate for the preform at the 

entry to the well. 

The references 56 and 57 designate drums on which the C.T. (coiled tubing) 560 

and 5 are coiled and stored, respectively. 

The tubing 560 is used to hold and move the drill tool; the tubing 5 (as already 
mentioned) holds the preform, feeds the inflating and cementing fluids to the preform, and 
connects it to a source of electrical current (for the polymerization). 

The electricity is furnished by an electric generator 58. 

The reference 59 designates a control cabin for the operation. 

The entry to the well to be drilled is initially furnished in the conventional way 
with a casing 550. 

The drill bit 1 is fitted to the end of the tubing 560, which is uncoiled from the 
receiving drum 56, supported and guided by the plate 102, then pushed by the injector 101 (see 
figure 18). 

Drilling then proceeds to the multistage hole 3, which is to receive the first 
section (figure 19). 

After the preform is put in place, cemented and inflated, and when it has been 
polymerized in situ via an electrical conductor 580 connected to the generator 58, the central 
conduit (50) and the tubing 5 to which it is attached are removed, coiling it onto the drum 54 
(empty) on which the preform was initially stored (figure 20). 

The preform is abutted against and sealed to the casing 550. 

The hydraulic and electrical connections to the preform are then disconnected, 
and an appropriate safety device A is installed and sealed around the well head by a conventional 
technique (figure 21). 

Using a cutting tool 501 carried by the tubing 5, the top and bottom sealing 

sleeves are cut off (figure 22). 

The next step consists of drilling the next section to obtain a multistage hole 3 

extending the section 2 (figure 23). 
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Next, the diameters are measured and the alignment of the section 2 and the hole 
3 are verified using an appropriate instrument 1000 (figure 24). 

A new preform is then put in place (figure 25). 

It is lowered into the well and suitably positioned in the hole 3. It is then 
5 connected to the tubing 5, after which it is inflated, cemented and polymerized (figure 26). 

The central conduit 50 is removed by raising and coiling it onto the receiving 
drum 54 (figures 27 and 28). 

The cutting tool 501 is suspended from the tubing 5 and lowered to cut the end 

sleeves (figure 29). 

10 Two rigid, abutted sections 2 A, 2B are thus obtained (figure 30). 
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CLAIMS 

1. Process for drilling and lining a well, particularly oil well drilling, by means 
of a set of tubular sections — or preforms — that are similar, initially flexible, suitable for being 
folded longitudinally back on themselves in order to be inserted into the well, then radially 
unfolded under the effect of an internal pressure in order to take a cylindrical shape, and finally to 
5 be hardened in situ by polymerization of their walls, the maximum dimension of the overall 
transverse dimensions of a folded preform being substantially less at its inside diameter when 
unfolded, and said preforms (4) having an end portion (40) the diameter of which— after 
unfolding— is slightly greater than that of the preform, which makes it possible for them to be 
joined end-to-end by nesting, with overlapping of said end portion (40), characterized by the fact 
10 that a first section (2) having been put in place from the entry of the well, its enlarged end portion 

(40) turned downward, 

a) a drill tool (1) is passed axially downward through said section (2), and a hole 
(3) is bored with a shape and depth suitable for receiving the next section, beneath and as an 
extension of this section (2); 
15 b) the drill tool (1) is removed; 

c) a preform (4), in folded form, is inserted inside the well, causing it to pass 
through the section (2) already in place, and it is suitably positioned inside the hole (3), its top 
end being placed inside the enlarged end (40) of the section (2); 

d) a fluid cement (6) is introduced at the bottom of the hole (3), around the lower 

20 end of the preform; 

e) a fluid (8) with a density greater than the density of the cement (6) is 
introduced under pressure, inside the preform (4) in order to open it out radially, progressively 
from bottom to top, by forcing the cement, also from bottom to top, around the preform, against 
the wall of the hole (3); 

25 f) while keeping the preform under internal pressure, the wall thereof is heated 

to polymerize it; 

g) when the cement has set and the preform has hardened to constitute a rigid 
tubular section of lining (4'), the tools that were used for inflation and polymerization of the 
preform, as well as the distribution of the cement, are withdrawn; 
30 h) the operation is repeated for the subsequent sections, until the desired depth of 

the lined well is obtained. 
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2. Process according to claim 1, characterized by the fact that a drill bit (1) is 
used that can selectively have three conditions of radial contraction, the first condition being of 
minimal size, allowing it to pass through the interior of the section (2) already in place, a second 
condition of intermediate size for drilling the main part (30) of the hole (3), and a third condition 
of maximal size for drilling the part (31) of the hole (3) intended to receive the enlarged portion 
of the preform (4). 

3. Process according to claim 1 or 2, characterized by the fact that said tool 
comprises a head (51) with a double valve (52, 53) placed at the lower part of the preform (4), 
and suitable for selectively distributing an inflating fluid (8) inside the preform (4) and a fluid 

cement (7) [sic] outside it. 

4. Drilling and lining installation, used to implement the process according to 
any of claims 1 to 3, characterized by the fact that it comprises, at the well head: 

a spool (54) for storing and receiving the said preform (4), in coiled form; 

- a head (101) that hangs over the entry (55) to the well, suitable for allowing the 
preform (4) and the various tools for drilling, as well as for the inflation and polymerization of the 
preform, to be guided and inserted into the well; 

- spools (56, 57) for storing elastically deformable metal pipe in coiled form 
(560, 5), suitable for lowering and raising said tools in the well, with one (5) of these pipes 
containing a wire used to provide the preform with electrical current; 

- an electric current generator (59). 
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□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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